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Hypocalcemia most frequently occurs in premature neonates. It is usually treated 
by intravenous (iv) calcium supplementation. However, complications caused by 
extravasation of iv calcium gluconate include localized soft tissue calcification, 
necrosis, cellulitis, osteomyelitis, and even compartment syndrome. We present a 
rare case of iatrogenic calcinosis cutis complicated by compartment syndrome sec-
ondary to extravasation of iv calcium gluconate in a neonate. Emergent fasciotomy 
was performed twice for decompression of compartment syndrome. Histologic 
findings revealed necrosis and calcification. Appropriate antibiotics were adminis-
tered to control secondary infection. To the best of our knowledge, there were no 
previous case reports of calcinosis cutis with compartment syndrome in infants. 
Although iatrogenic calcinosis cutis is generally a benign entity, the early recogni-
tion of the presentation of extravasation of calcium gluconate is important to avoid 
severe complications and possible medical malpractice disputes. This report aims 
to raise doctors’ awareness of the presentation, course, and management of this 
relatively rare iatrogenic complication.
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1.  Introduction
Calcinosis cutis complicated by compartment syn-
drome secondary to extravasation of calcium glu-
conate is a rare and limb-threatening condition in 
children. Most reports of complications of extravasa-
tion of calcium gluconate have involved calcinosis 
cutis, cellulitis or osteomyelitis,1−6 but compartment 
syndrome in children is reported less frequently. 
The traditional “5 Ps” (pain, paresthesia, pallor, 
paralysis, pulselessness) are not diagnostic for com-
partment syndrome, and is difficult to gather in 
young children. We review some of the literature 
regarding the early diagnosis and management of 
extravasation of calcium gluconate, in order to raise 
awareness of this potentially life-threatening com-
plication. Its well-documented, limb-saving results 
mean that fasciotomy remains the definitive ther-
apy for compartment syndrome.
2.  Case Report
A premature male infant, twin B, was born at 33 
weeks of gestation to a healthy gravida 3, para 4 
mother via cesarean section, because of placental 
abruption and fetal distress. His birth weight was 
1974 g and the Apgar scores at 1 and 5 minutes 
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were 1 and 5, respectively. Cardiopulmonary resus-
citation was performed immediately because of 
bradycardia, general cyanosis and lack of sponta-
neous respiration. The infant was then admitted to 
the neonatal intensive care unit for further man-
agement. Hypo-calcemia (4.4 mg/dL) was noted on 
the third day, and 10% calcium gluconate was ad-
ministered intravenously (iv) to correct the hypo-
calcemia. Neonatal seizure was also noted on the 
same day, and was treated with phenobarbital. The 
iv insertion site was near the right medial mal-
leolus. Extravasation of calcium gluconate via the 
iv-catheter site was suspected on the fourth day, 
indicated by swelling at the injection site. The cath-
eter was removed immediately and a cold pack was 
prescribed. No other cutaneous findings were de-
tected initially. On the 10th postnatal day, however, 
the infant’s right foot became more swollen, and ery-
thema and local heat were noted. Despite eleva-
tion of the right leg and ongoing use of a cold pack, 
Figure 1 Radiographs of right leg showing area of 
extraosseous calcification and soft tissue swelling.
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Figure 2 (A) First fasciotomy of the right foot. (B) Second fasciotomy and wound exploration of the right medial calf 
on the 21st postnatal day.
the swelling extended to the right calf, with limited 
range of motion of the right ankle. Calcino sis cutis 
complicated by cellulitis and compartment syndrome 
was suspected. Oxacillin was administered. A plas-
tic surgeon was consulted and emergent fasciotomy 
was suggested. The patient was transferred to the 
neonatal intensive care unit of a medical center in 
northern Taiwan for further management on the 
18th postnatal day.
Radiographic examination of the right leg after 
admission showed extensive extraosseous calcifica-
tion and swollen soft tissue extending from the right 
medial malleolar region to the calf (Figure 1).
Laboratory data showed a white cell count of 
29.2 × 109/L with 72% segmented neutrophils and 
a C-reactive protein (CRP) level of 143 μmol/L 
(1.5 mg/dL). Ampi cillin and gentamicin were ad-
ministered and emergent fasciotomy was arranged 
on the same day, under the suspicion of calcinosis 
cutis complicated by compartment syndrome and 
cellulitis, caused by extravasation of calcium glu-
conate (Figure 2A). Histologic examination of the 
tissue revealed fibrosis and calcification. There 
was no significant improvement after the first fas-
ciotomy, and a second fasciotomy and wound ex-
ploration were therefore performed on the 21st 
postnatal day (Figure 2B). At the time of the second 
fasciotomy, laboratory data showed a white cell 
count of 53.0 × 109/L with 87% segmented neutro-
phils and a CRP level of 1086 μmol/L (11.4 mg/dL). 
The antibiotics were switched to vancomycin and 
ceftazidime to provide broad infection coverage. 
Histologic examination revealed necrosis and cal-
cification. Fasciotomy tissue culture revealed no 
growth of bacteria. The open wound was managed 
with regular wet dressings. Following completion of 
a 2-week course of antibiotic therapy, the patient, 
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at 54 days old was transferred back to our hospital 
for further wound care and rehabilitation. At out-
patient department follow-up, the patient had re-
gained full use of the lower limb. Follow-up 
radiographs 3 months after fasciotomy showed re-
duced soft tissue swelling and a decreased calci-
fied area (Figure 3).
3.  Discussion
Hypocalcemia usually occurs in premature neonates, 
and is generally corrected by iv calcium supple-
mentation. Extravasation of calcium gluconate, how-
ever, may result in calcinosis cutis. Calcinosis cutis 
can be classified as dystrophic, metastatic, iatro-
genic, or idiopathic;1,2 Iatrogenic calcinosis cutis has 
been reported to occur after the extravasation of 
calcium-containing intravenous solutions3−5 and 
following electroencephalographic and electromy-
ographic examinations with electrodes containing 
calcium chloride paste.7,8 The cutaneous lesions of 
iatrogenic calcinosis cutis commonly present ini-
tially as erythematous papules, nodules, necrosis 
and skin sloughing, from days to weeks after ad-
ministration. Goldminz et al9 reported that highly 
concentrated calcium solutions initiated local tis-
sue damage, followed by the propagation of mineral 
deposition in the presence of collagen and locally 
elevated levels of calcium. Signs of inflammation 
usually appear several days after extravasation of 
the calcium solution. The clinical manifestations and 
radiographic findings of soft tissue calcification 
associated with iatrogenic calcinosis cutis tend to 
appear within 1−3 weeks, and are maximal at 
about 2 weeks.3,5,6 Mu et al3 studied 103 neonates 
with hypocalcemia who were administered calcium 
gluconate, and found an average interval to the 
appearance of calcinosis cutis of 7.7 days (range 
from 5−11 days). The lesions in the current case 
appeared over a period of 6 days. The clinical and 
radiographic findings of iatrogenic calcinosis cutis 
can resolve within 2−6 months.6
Several authors2,5 have argued against the use 
of iv infusion of calcium gluconate in newborn in-
fants, to prevent the complication of calcinosis cutis. 
However, if 10% calcium gluconate is administered 
iv, it should be diluted with solutions that do not con-
tain phosphate, sulfate or bicarbonate, and should 
be diluted to a maximum concentration of 50 mg/
mL. The diluted calcium solution should be adminis-
tered via a central iv line, rather than as a concen-
trated bolus. The diluted calcium solution should 
be administered iv by slow pushing or dripping, at a 
maximum rate of 2 mL/min.2 Catheter sites should 
be rotated regularly, and each iv site should be 
checked for a back-flow of blood before infusion of 
the calcium. If extravasation of calcium gluconate 
via an iv catheter is suspected, the catheter must 
be removed immediately. Cold packs should be ap-
plied for 15 minutes four times a day to treat edema 
at extravasation sites, and limb elevation over the 
following 48 hours is recommended.2 Medical ther-
apy for calcinosis cutis is limited and of variable 
benefit; however, intralesional corticosteroids may 
be beneficial, because of their anti-inflammatory 
and inhibitory effects on fibroblast activity. Intra-
lesional injection of triamcinolone acetonide (10 mg/
dL, 0.5 mL, single dose) for the treatment of calci-
nosis cutis following extravasation of calcium glu-
conate has been shown to be effective in an animal 
model.10 Recent animal studies have demonstrated 
a reduction in calcinosis cutis lesions after topical 
administration of myoinositol hexaphosphate (2%, 
1 g, twice daily), a dietary substance shown to in-
hibit the crystallization of calcium salts.11 Low-
dose warfarin, aluminum hydroxide, and long-term 
diltiazem have also been reported to be effective 
in dystrophic or metastatic calcinosis, but not in ne-
onatal calcinosis cutis.2 If the iv sites are firm on 
palpation, large in size, or have poor perfusion signs, 
early surgical intervention may be required to re-
move the crystalline calcium deposits, perform skin 
grafting, or release pressure in the case of compart-
ment syndrome.
Most previously reported complications of ex-
travasation of calcium gluconate have involved cal-
cinosis cutis, cellulitis or osteomyelitis,1−6 while 
compartment syndrome has rarely been reported 
in children. The etiology in the current case may 
have been severe inflammation and edema caused 
by cellulitis. The minimal extravasation volume of 
calcium gluconate required to produce obvious cal-
cinosis cutis and compartment syndrome has not 
been mentioned in previous reports. It is difficult 
Figure 3 Reduced area of soft tissue swelling and 
calcification.
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to gather a typical history of complaints about com-
partment syndrome in children; however, early di-
agnosis is important to prevent limb-threatening 
and life-threatening complications. In 1996, McQueen 
and Court-Brown12 suggested that a difference of 
30 mmHg between diastolic blood pressure and the 
intracompartment pressure provided a more relia-
ble measure than absolute pressure measurements. 
The intracompartment pressure was measured by 
continuous saline infusion into the compartment 
through a small catheter. In this series, the use of 
a differential pressure of 30 mmHg as a threshold 
for fasciotomy led to no missed cases of acute com-
partment syndrome. The authors recommended that 
decompression should be performed if the differ-
ential pressure level dropped to below 30 mmHg 
(diastolic blood pressure−intracompartment pres-
sure < 30 mmHg). Hargens and Mubarak13 suggested 
that a progression of neuromuscular deficits occurs 
when the intracompartment pressure increases to 
within 35−40 mmHg of diastolic blood pressure. 
Emergency fasciotomy should be performed as soon 
as possible, i.e., within 12 hours after the onset of 
compartment syndrome; this usually results in a 
good outcome. The delayed diagnosis and treatment 
of an evolving compartment syndrome may further 
compromise final function.14 Severe infection usu-
ally develops in the necrotic muscle if fasciotomy 
is delayed after the third or fourth day following 
the onset of compartment syndrome. In a retro-
spective review by Matsen et al,15 11 of the 24 ex-
tremities treated by late surgical decompression 
developed infections. Five of these 11 infections 
led to an amputation. Severe leukocytosis with el-
evated CRP levels was noted in the current case 
after the second operation, and the pathology report 
indicated necrosis.
In conclusion, compartment syndrome second-
ary to extravasation of calcium gluconate in new-
borns may initially be hard to diagnose, because the 
clinical manifestations appear from days to weeks 
following extravasation. Calcinosis cutis can mimic 
hematoma, cellulitis or abscess, so making a dif-
ferential diagnosis carefully is necessary. Several 
recommendations have been made for reducing the 
risk of iatrogenic calcinosis cutis and avoiding the 
development of complications secondary to extrava-
sation of calcium containing solutions. Calcinosis 
cutis complicated by compartment syndrome may 
compromise the function of limbs. Fasciotomy, with 
its well documented, limb-saving results, remains 
the definitive therapy for compartment syndrome. 
Temporary contracture of affected joints may occur, 
and a rehabilitation program should be arranged at 
an outpatient department.
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